T HIS study investigated the effect of purslane (Portulaca oleracea L.) leaves extract on
Introduction
Fermented milk is one of the most widespread foods that provide high nutritional value to consumers (Williams et al., 2015) . Yoghurt is known as one of the most popular dairy products around the world with the consumption rate increasing over time. This product obtained from milk through the action of lactic acid bacteria (Nguyen et al., 2018) . The popularity of yoghurt is due to its nutritional value and health benefits (Shah and Champagne, 2016) such as improved lactose tolerance and its physiological benefits such as antimicrobial and anticancer activity, activity against gastrointestinal infections, immune system stimulation and reduction in serum cholesterol (El-Abbadi et al., 2014; Chandan, 2015 and Shah et al., 2015) . Concentrated yoghurt is consumed in large quantities in the Balkans and Middle East. Evidence of its production can be found in large number of countries such as Turkestan, the Balkans, the Eastern Mediterranean countries and the Indian Subcontinent (Tamime and Robinson, 2007) . Greek-style yoghurt is a type of concentrated yoghurt, which possesses sensory attributes that are different from and nutritional properties that are superior to regular yoghurt (Nsabimana et al., 2005) . The main characteristic of Greek yoghurts is texture, which is more consistent and creamier when compared to the traditional yoghurt (Uduwerella et al. 2018) . Generally, for produce Greek yoghurt with this desired texture, different methods can be used, including concentration of ingredients that will be used in manufacturing by membrane technology (super filtration); concentration of components after fermentation step by centrifugation or desorption ; the direct addition of proteins (skim milk powder or milk protein concentrate) and stabilizers before fermentation (Desai et al., 2013; Uduwerella et al., 2018) . The incorporation of prebiotic components into Greek yoghurts can lead to changes in the rheological properties of the final product (Pimentel et al., 2015) . In recent study, galactooligosaccharide, polydextrose, and inulin were used in the manufacture of prebiotic Greek yoghurts (Costa et al., 2019) , these ingredients provided a greater consistency, viscosity and elasticity, additionally, diversification of volatile compounds, with the formation of compounds that contribute to the sweet aroma, sweet taste, and buttery flavor. Nowadays, several studies have focused on improving the quality of fermented milk to enhance the consumer interest and health benefits of final products. Some studies used herbal extracts such as clove, lemongrass (Ramos et al., 2017) , cinnamon (Helal and Tagliazucchi, 2018) , garlic, onion and citrus (Michael et al., 2015) and stevia (Carvalho et al., 2018) , not only to increase the bioactive compounds and antioxidant activity of fermented milks, but also to increases considerably the sensory acceptance of these new functional dairy foods. Another study by Mercan et al. (2018) showed that the yoghurts containing grape seed oil (GSO) exhibited significantly higher total phenolic content and radical scavenging activity as compared to control yoghurts. Kycia et al. (2018) found that the addition of 2% pullulan largely improved product stability by increasing gel firmness and adhesiveness.Purslane (Portulaca oleracea L.) is an annual green herb with stems and leaves that are fresh and edible, and a slightly acidic taste similar to spinach taste (Rashed et al., 2003) . Erkan (2012) suggested that Portulaca oleracea could be used to produce functional foods such as functional dairy products as a raw material at lower costs. Purslane has a higher nutritive value than other vegetables, due to its content of α-tocopherol, ascorbic acid, omega-3 fatty acid, β-carotene and glutathione (Wenzel et al., 1990) . Purslane (P. oleracea) has been reported to possess antioxidant, anticancer, anti-inflammatory, hypochloresterolemic and bronchodilator (Masoodi et al., 2011) . Phenolic alkaloids (oleracein A, B and E) of P. oleracea were showed antioxidant activity such as scavenging activity against 1,1-diphenyl-2-picryl-hydrazyl (DPPH) radical and inhibitory effect on hydrogen peroxideinduced lipid peroxidation in homogenates of rat brain (Yang et al., 2009) . The objective of this study was to investigate the antioxidant and antimicrobial properties of purslane extracts and evaluate the physicochemical, textural, microbiological, antioxidant and sensory properties of the Greek style yoghurts fortified with purslane extract during 21 days of storage at 4° C.
Materials and Methods

Samples
Samples of purslane (Portulaca oleracea L.) were collected from Beheira Governorate in northern Egypt during September and October 2016. Purslane leaves were cut into bits and dried in an oven at 45 ºC for 3 days, then ground into a fine powder in a grinder, then packaged in vacuum plastic containers, then stored in a dark place at 4°C until extraction.
Materials
Buffalo milk (4.5% protein and 7.0% fat) was obtained from the farm at Faculty of Agriculture, Alexandria, Egypt. Fresh pasteurized cream (50% fat) was obtained from local markets, Alexandria. Cow skim milk powder (34% protein) and milk protein concentrate (70% protein) were obtained from Fonterra Ltd, Auckland, New Zealand. Folin-Ciocalteu reagent, Gallic acid, Ascorbic acid, Sodium nitrite, Aluminum chloride, Ferric chloride and Potassium ferricyanide were obtained from LobaChemie, Mumbai, India.1,1diphenyl-2-picryl-hydrazyl (DPPH) were from Sigma-Aldrich (Munich, Germany).
Preparation purslane extracts
Purslane leaves powders were extracted by cold distilled water (25 ºC), ethanol 80 % (v/v) (Basirati et al. 2015) and hot distilled water (90ºC) (Gülcin et al. 2004) . Extraction was carried out using 10% of leaves powder and stirring for 1 hour and then, the three extracts were filtrated through filter paper (Whatman no. 1). The ethanol extract was evaporated at 40 ºC using rotary evaporator (HAHNVAPOR model HS-2005S), and then three extracts were freeze-dried (VirTis SP Scientific Sentry 2.0). Each 0.5 g lyophilized extract was IMPACT OF PURSLANE (Portulaca oleracea L.) EXTRACT diluted with 3.3 ml dimethylsulfoxide (DMSO) 0.1% for the antibacterial activity test. For other tests, the lyophilized extracts (0.5 g) were dissolved in distilled water (3.3 ml). The final concentration of used extract was 150 mg /ml.
Antibacterial activity of purslane extracts
Agar well diffusion method Agar well diffusion method was used to determine the antibacterial activity of purslane extracts against Salmonella typhimurium ATCC14028; Staphylococcus aureus ATCC6538; Escherichia coli ATCC25922 and Bacillus cereus, it was isolated from spoilage UHT milk and identified as B. cereus using 16S rRNA sequencing. Each strain was incubated at its optimum temperature/24 hr. The previous strains were optimized at concentration of 10 8 CFU/ ml, after that inoculated with 100, 200 and 300 µl separately to specific culture media S110 Agar (biolife, Italy) for S. aureus; Violet Red Bile Glucose Agar, (oxide, England) for E. coli and Salmonella typhimurium; Nutrient agar, (oxide,England) for Bacillus cereus and poured in a Petri dish. The wells (9 mm in diameter) were performed. Three different volumes (100 μL, 200 μL or 300 μL) of each extract (150 mg/ml) was separately added to the wells and then incubated for 24 hr at the optimum temperature of each strain. 100 µl of each antibiotic (levofloxacin (250 mg), Ampiflux (25 mg/ml), clindamycin (150 mg/ ml) and Tetracycline (250 mg/ml) were used as positive control for Salmonella typhimurium; E. coli; S. aureus and B. cereus, respectively. The effect of solvent control DMSO (0.1%) on the growth of microorganisms was also carried out. The presence of inhibition zone was regarded as the antimicrobial action. The average diameter of the inhibition zone was measured in millimeter.
Microdilution method
The antimicrobial activity was determined as minimum inhibi tory concentration (MIC) using the microdilution method as an indicator of microbial growth (Sarker et al. 2007 ). All tests were done in duplicate and MIC value was recorded.
Determination of total phenolic in purslane and Greek yoghurt
Total phenolic contents of purslane and Greek yoghurt extracts were determined using the method developed by Abirami et al. (2014) . One and half milliliters of Folin-Ciocalteu's reagent (diluted 10 times) and 1.2 ml of Na 2 CO 3 (7.5% w/v) were added to 300 µl of plant extract. Mixtures were shaken and kept at room temperature for 30 min before measuring absorbance at 765 nm using a spectrophotometer (Pg T80+, England), tests were carried out in triplicate. Total phenol content (TPC) was expressed as Gallic acid equivalent in mg/g plant material or extract.
Determination of total flavonoids
The total flavonoids content of purslane and Greek yoghurt were determined according to Barros et al. (2011) .Shortly, 0.5 ml of purslane extract was mixed with 2 ml of distilled water followed by addition of 150 µl of NaNO 2 (5%) solution. After 6 min, 150 µl of AlCl 3 (10% w/v) was added and allowed to stand for another 6 min before 2 ml of NaOH (4% w/v) was added. The mixture was brought to 5 ml with distilled water. Then the mixture was allowed to stand for 15 min at room temperature. The absorbance was measured at 510 nm using a spectrophotometer (Pg T80+, England). A calibration curve of Rutin was prepared and total flavonoids content was determined.
Determination of antioxidant activity DPPH scavenging activity%
Scavenging activity of the stable 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical was determined according to the procedure based on Brand- Williams et al. (1995) . Two milliliters of 0.15 mM DPPH were added to 1 ml of extracts in different dilutions. A control was prepared by adding 2 ml of DPPH to 1 ml of methanol. The contents of the tubes were mixed and allowed to stand for 30 min, and absorbance was measured at 517 nm using a spectrophotometer (Pg T80+, England). Triplicate tubes were prepared for each extract. The results were expressed as % radical scavenging activity.
The IC 50 which denotes the amount (mg) of the plant extract in 1 ml solution required to reduce initial concentration of DPPH radicals by 50% was also calculated. Ascorbic acid was used as a standard.
Ferric reducing antioxidant power (FRAP)
Ferric reducing antioxidant power was determined according to Oyaizu (1986) . One milliliter of extracts in different dilutions was added to 2.5 ml phosphate buffer (0.1 M, pH 6.6) and 2.5 ml potassium ferricyanide (1% w/v). The mixture was then incubated in a water bath at 50ºC for 20 min followed by 2.5 ml trichloroacetic acid (10% w/v) solution. The contents of the tubes were mixed well and 2.5 ml of solution was removed from each tube. To this, 2.5 ml solution, 2.5 ml water and 0.5 ml ferric chloride solution (0.1% w/v) were added. The mixtures were allowed to stand for 30 min before absorbance measurements at 700 nm using a spectrophotometer (Pg T80+, England). Triplicate tubes were prepared for each extract. The FRAP values, expressed in mg GAE/g, were derived from a standard curve.
Greek-style yoghurt preparation
Greek style yoghurt was manufactured from mixture of full fat buffalo milk (50%), skimmed milk powder (5%), milk protein concentrate (2.5%) and cream (12.5%).Three treatments of Greek yoghurt were made; C, control; S1, adding lyophilized cold water extract of purslane at 2.2 g/L and S2, adding lyophilized cold water extract of purslane at 4.4 g/L. The mixtures were heated at 90 ºC for 10 min then cooling to 40 ºC. Then, YOFLEX® commercial yogurt starter culture (Streptococcus thermophilus and Lactobacillus delbrueckii ssp. bulgaricus were obtained from Chr. Hansen, (Hoersholm, Danmark)) was directly inoculated at dosage recommended by supplier. The incubation was at 42°C until the pH value reached 4.6. After that, the Greek yoghurt samples were cooled overnight in refrigerator, mix well and packaged in polyethylene cups. The samples were stored at 4°C and evaluated during the storage period (1, 7, 14 and 21 days).
Physicochemical analysis of yoghurt Titratable acidity and pH
The pH of homogenized Greek-style yoghurts was measure dusing pH meter (Martini, Italy) (Kailasapathy 2006) . The titratable acidity (TA) of yoghurt was determined by titrating the samples with a 0.01 N NaOH solution, and its value was expressed as lactic acid (%) (Barkallah et al., 2017) .
Chemical composition
Chemical compositions of Greek-style yoghurt samples (protein, fat and total solids) were measured using the AOAC procedures (AOAC, 2005) .
Preparation of Greek-style yoghurt water extracts
Yoghurt samples (10 g) were homogenized with 2.5 ml distilled water and then acidified to pH 4.0 with HCl (0.1 N) followed by heating at 45 ºC for 10 min in water bath and centrifuged at 4500xg for 10 min at 4ºC. The pH of the supernatants was adjusted to pH 7.0 using NaOH (0.1 N) and re-centrifuged (4500 xg, 10 min/ 4 ºC) for further precipitation of proteins and the supernatant was collected and stored in a -20 ºC until analysis (Shori and Baba, 2013) .
Determination of viscosity
The viscosity of Greek-style yoghurt samples that stored at 10 °C overnight was measured using oscillatory viscometer (VR 3000M YR Viscometers, Spain), using spindle L3 at speed of 60 rpm.
Texture profile analysis
The texture characterization of Greek-style yoghurt was evaluated by back extrusion (Stable Micro Systems Ltd., Godalming, UK) with 35mm disc. The speed was 1 mm/s, distance target was 30 mm and the trigger was 10 g. The firmness, adhesiveness, and consistency values for all samples were measured at 0, 7, 14 and 28 days based on the method of Nguyen et al. (2017) . The results were given as the mean of three measurements.
Microbiological quality of Greek yoghurt
Coliform enumeration of the samples during storage time were according to ISO 4832: 2006. Yeast and molds were enumerated on Dichloran Rose-Bengal Chloramphenicol (DRBC) agar medium (Oxoid, England). Plates were incubated at 25 °C for 5 days (ISO 21527-1:2008).
Sensory evaluation
Greek-style yoghurt samples were evaluated during storage period (1, 7, 14 and 21 days) for organoleptic characteristics (color, flavor, texture, appearance and overall acceptability) by 10 trained panelists (6 males and 4 females) from the Department of Dairy Science and Technology, Faculty of Agriculture, Alexandria University, with ages ranging from 26 to 50 years, they have a good experience in the sensory evaluation of dairy products.Greek yoghurt samples (40g) were presented in white plastic cups coded randomly with 3-digit numbers, at a temperature of 20ͦ C. Water was provided between evaluations of samples for mouth rinsing. Ten points system was used for evaluation based on the method of Gould (1977) with minor modification. Sensory evaluation scores: excellent=10; very good = 8; good=6; accept= 4; reject=2. 
Statistical analysis
The data were analyzed by a general linear model procedure of the Fisher's protected leastsignificant difference (PLSD) test using SAS, 2004 (SAS Institute, Inc., Cary, NC) . This test combines ANOVA with a comparison of differences between the means of the treatments at the significance level of P ≤ 0.05. Correlations were calculated using Pearson's correlation coefficient.
Results and Discussion
Antibacterial activity of purslane extracts
The results of antibacterial activity of purslane extracts showed that the extracts have antibacterial activity against Escherichia coli ATCC 25922; Salmonella typhimurium ATCC 14028 , but there was no any effect against Staphylococcus aureus ATCC 6538 and Bacillus cereus ( Table  1) . The reason for different sensitivity between Gram-positive and Gram-negative bacteria may refer to cell wall morphological differences between these microorganisms. Ethanol, cold and hot water extracts (300µl) exhibited an inhibition zone with diameter of 26, 26 and 25 mm respectively with E.coli. A similar report was observed by Peng et al. (2014) . The cold extract (100 µl) had a greater inhibiting effect than the hot water against E.coli. This result in agreement with results of Udu-Ibiam et al. (2014) . Cold and hot water extracts showed antibacterial activity against Salmonella typhimurium only at high doses (300µl); meanwhile, ethanol extract showed inhibition activity at 200µl and 300µl. The inhibition zones of all extracts against Salmonella typhimurium were ranged from 14-18 mm. Ethanol extract exhibit the best antibacterial activity against E. coli and Salmonella typhimurium. The inhibition zones of all extracts were concentrated-dependent. The MIC value of ethanol 80% extract was 12.5 mg/ml against E. coli followed by a cold water extract, 37.5 mg/ml ( Table 2 ). The ethanol extract showed the lowest MIC (25 mg/ml) against Salmonella typhimurium. There were no differences between cold and hot water extracts (75 mg/ml). MIC value of coldwater extract against Staphylococcus aureus was 300 mg /ml, while it was 150 mg/ml with ethanol extract. Bacillus cereus was the most resistant to purslane extracts. The antimicrobial activity of purslane related to the phenolic component, extracts with high phenolic content showed a stronger antibacterial capacity (Abo El-Maati et al., 2015) .
Total phenolic and total flavonoids of Purslane extracts
Total phenolic of ethanol extract was significantly (P≤0.05) higher than cold and hot water extracts, meanwhile no significant (P≥0.05) difference between cold and hot water extracts (Table 3) . On the other side, the ethanol extract was the lowest in flavonoids content compared with cold and hot water extracts, and no significant (P≥0.05) difference between extractions by cold or hot water. Plants comprise a great diversity of compounds, including flavonoids (flavonols, flavones, anthocyanins, etc.) and non-flavonoids as phenolic compounds (phenolic acids, lignins, stilbenes, terpenoids, etc.). Uddin et al. (2012) found that the ethanol extract has higher phenolic contents than water extract. Cai et al. (2004) reported that the water extracts of P. oleracea at 80 °C/20 min yielded higher total phenol content (0.6 g/100 g DW) than methanol extracts (0.4 g/100 g DW). Values are mean ± SD (n = 3). The level of significant was present at p < 0.05. Means in a column with commonupper case superscript letters are not different (p > 0.05).
Antioxidant activity of purslane extracts
The antioxidant activity of purslane extracts (ethanol, cold water and hot water extracts) was determined by DPPH and FRAP assays (Table 3) . DPPH inhibition % and FRAP were significant higher (P≤0.05) in ethanol extract when compared with water extracts. These results may be due to the higher content of total phenolic in ethanol extract (Youssef and Mokhtar 2014) . Total phenolic have a strong antioxidant activity and ability to scavenge free radicals (Li et al. 2006 : Abo El-Maati et al. 2015 .
Effect of purslane extract on titratable acidity and pH of Greek-style yoghurt
Greek-style yoghurt samples had the same behavior in titratable acidity (TA) and pH during storage (Table 4 ). The TA of yoghurt samples ranged from 1.17 to 1.40. There are no significant differences (P≥0.05) between all treatments at the first day of storage. While, at the day 7 and day 14, S1 samples showed a significant higher (P≤0.05) in TA than S2 and control samples. TA was lower (P ≤ 0.05) in S2 than S1and control samples at all times of storage. By the end of the storage period, there were no significant differences (P≥0.05) between S1 and control samples. The pH of all treatments continuously dropped (P≤0.05) during the storage period, this result was agreed with Tseng and Zhao (2013) .
Chemical composition of Greek-style yoghurt
The obtained results showed that there were no significant (P≥0.05) differences in TS (23%), protein (5.7%) and fat (9%) of all treatments (Table 5) , this is related to standardization of the components before fermentation. Greekstyle yoghurt, also known as strained yoghurt, concentrated yoghurt derived from yoghurt by draining a way part of its whey (Kilara and Chandan 2013) . So, protein (5.7%) and fat (9%) were much higher in Greek style yoghurt when compare with regular yoghurt (≈ 3% and 3.5% respectively).
Microbiological quality of Greek-style yoghurt
Mold, yeast and coliform bacteria were not detected in all Greek-style yoghurt samples during storage at 4 ͦ C for 3 weeks. The absence of these microorganisms indicated that the obtained yoghurt was safe even after storageat 4 °C for 3 weeks.
Total phenolic and total flavonoids in Greek-style yoghurt
Total phenolic contents in Greek yoghurt were increased (P≤0.05) with increasing the level of adding the extract of purslane (Fig. 1) . Total phenolic contents were increased after 1 week in all treatments, while there was a decline Values are mean ± SD (n = 3). Means in a column with common upper case superscript letters are not different (p > 0.05).
in phenolic level after 2 weeks with the control treatment. There was a significant (P≤0.05) increase in phenolic level with samples fortified with two levels of extract during 3 weeks of storage. This could be due to the presence of phenolic phytochemicals in purslane extract . The total phenolic contents were significant (P≤0.05) increased after first week in all treatments and then decreased in control samples after 2 nd week of storage. The fortified with purslane extract protected of total phenolic during storage.Total flavonoids contents in Greek yoghurt were increased (P≤0.05) with increasing the level of adding the extract of purslane (Fig. 1) . Total flavonoids were increased after first week of storage in all treatments and decreased after 2 nd week. The degradation of milk proteins during proteolytic activity of yoghurt bacteria resulting in the release of some phenolic compounds such as phenolic acids, flavonoids and isoflavonoids present in purslane extract attached to milk protein during manufacturing of yoghurt (McCue and Shetty, 2005) .
Antioxidant activities of Greek-style yoghurt
The antioxidant activity of Greek style yoghurt as determination by DPPH scavenging activity % assay showed the highest (P≤0.05) values with in S2 samples while the control sample received the lowest values (Fig. 1) . According to the present results, DPPH scavenging activity % of S1 and S2 samples had no obvious change during storage period, while the DPPH scavenging activity % of control samples was decreased during the storage period.Purslane extract has led to increase and stable the DPPH inhibition activity % in Greekstyle yoghurt during storage period. Concerning FRAP assay, the highest FRAP values were observed in samples with addition of purslane extracts (S1 and S2) (Fig. 1) . The FRAP values were decreased in all treatments after 14 days of storage; this was also reported by Vital et al. (2015) . The obtained results confirmed that the purslane extract increased the values and stability of antioxidant activity in Greek-style yoghurt. The fermentation of milk results in Fig.1. Effect of purslane extract on(a) total phenolic, (b) 
total flavonoids, (c) DPPH inhibition (%), and (d) FRAP
value, of Greek style yoghurt during 21 days of storage at 4°C.
Values are mean ± SD (n = 3). The level of significant was present at p < 0.05.
Means with common upper case superscript letters are not different (p > 0.05). S1: Greek-style yoghurt fortified with lyophilized purslane extract (2.2g/L). S2: Greek-style yoghurt fortified with lyophilized purslane extract (4.4g/L).
boosting the antioxidant effect in all treatments. The concentration required to obtain 50% DPPH radical scavenging activity (IC 50 ) for the Greek yoghurt incorporated with purslane extract was 2g/ L. The impact of antioxidants on DPPH radical scavenging is considered to be due to their ability of hydrogen-donating. Some antioxidant activities of yoghurt and other fermented milks are related to bioactive peptides released during fermentation and also during storage periods, the bioactive peptide showed antioxidant activity in-vivo and in-vitro (ŞanlıdereAloğlu and Oner 2011; Awad et al. 2016) . Also, the other bioactive compounds in milk, such as protein, fat, vitamins have good antioxidant activities.The DPPH radical scavenging rate was increased with the increasing concentration of exopolysaccharides (EPS) (Zhu et al. 2018) . Moreover, You Guo et al. (2009) reported that purslane polysaccharides showed a good effect on scavenging of hydroxyl radicals, DPPH, superoxide anion and nitric oxide in a dose-dependent manner. The decrease of FRAP after the second week,probably associated with the formation of a complex between polyphenols and milk proteins (Lamothe et al. 2014) . Yazici et al. (2007) reported that the salinity tolerance of purslane might be related to the increasing of antioxidant capacity to scavenge more reactive oxygen species. The antioxidant activity which observed in this study may be attributed to the combined effect of bioactive compounds in purslane extract and the action of lactic acid bacteria (Papadimitriou et al., 2007) . Values are mean ± SD (n = 3). The level of significant was present at p < 0.05.
Means with common upper case superscript letters are not different (p > 0.05). S1: Greek-style yogurt fortified with lyophilized purslane extract (2.2g/L). S2: Greek-style yogurt fortified with lyophilized purslane extract (4.4g/L). 
Texture and viscosity measurements
The obtained results showed that the firmness, consistency, adhesiveness and viscosity values were higher (P ≤ 0.05) in control sample compared with treated samples by extracts at first day and during the storage period at 4°C (Fig. 2) . The texture parameters and viscosity were increased during storage. Adding more extract dosage in yoghurt, reduced the viscosity values when compared with low dosage. The highest values of firmness were detected in the control sample (P ≤ 0.05) at first day and during cold storage at 4°C and a decrease in firmness values were depending on the amount added of purslane extract. Öztürk et al. (2018) found that the firmness of yoghurt control samples was higher than that of yoghurt fortified with Elaeagnus angustifolia L. flours. The addition of purslane extract decreased the consistency of Greek-style yoghurt at first day when compared to control. This may be related to the concentration of polysaccharides in purslane extract.The higher polysaccharide concentrations may have resulted in the formation of polysaccharide-protein interactions that are weaker than protein-protein bonds (Ramchandran and Shah, 2009 ). Therefore, the consistency of S2 samples was lower than S1 samples. The consistency of all Greek yoghurts was increased during the cold storage period. Also, the adhesiveness values of fortified Greek yoghurt were lower (P ≤ 0.05) than control. The adhesiveness of all treatments was increased at the end of storage compared to the first day. Values are mean ± SD (n = 3). The level of significant was present at p < 0.05. S1: Greek-style yoghurt fortified with lyophilized purslane extract (2.2g/L). S2: Greek-style yoghurt fortified with lyophilized purslane extract (4.4g/L). Values are mean ± SD (n = 3). The level of significant was present at p < 0.05. S1: Greek-style yoghurt fortified with lyophilized purslane extract (2.2g/L). S2: Greek-style yoghurt fortified with lyophilized purslane extract (4.4g/L).
Sensory evaluation
The sensory evaluation of individual Greek yoghurt samples for color, flavor, body and texture, appearance and overall acceptability showed that all treatments were accepted by panelists (Fig. 3) . Fortification of Greek yoghurt by 2.2 g/L lyophilized purslane extract (S1 treatment) improved the scores (P≤0.05) of flavor, texture, appearance and overall acceptability during the first 14 days of storage comparing to control and S2 treatment (4.4 g/L). But the color of fortified Greek yoghurt by lyophilized purslane extract received lower scores when compared to control. While, fortification of Greek yoghurt by 4.4 g/L lyophilized purslane extract (S2 treatment) reduced the sensory acceptability.
Storage time has asignificant (P≤0.05) negative effect on sensory properties of all treatments, and the reduction in acceptability was more pronouncing with both fortified treatments. Consumers demand preferred foods with health benefits (Thompson et al., 2007) . Yoghurt is a conventional food known for its therapeutic, nutritional and sensory properties (Hekmat et al., 2009) . In respect to color, flavor, body and texture, and appearance, all Greek-style yoghurt products received scores above 5 in the ten points hedonic scale, which indicates consumers liked the products with purslane extract. Values are mean ± SD (n = 10). The level of significant was present at p < 0.05. Means with common upper case superscript letters are not different (p > 0.05). S1: Greek-style yoghurt fortified with lyophilized purslane extract (2.2g/L). S2: Greek-style yoghurt fortified with lyophilized purslane extract (4.4g/L). Egypt. J. Food. 47, No.1 (2019) IMPACT OF PURSLANE (Portulaca oleracea L.) EXTRACT
Conclusion
From above comparative results and discussion, it could be concluded that the purslane extracts exhibit high antimicrobial activity against Gram negative bacteria such as E. coli and Salmonella typhimurium, and low antimicrobial activity against Gram positive bacteria such as Staphylococcus aureus and Bacillus cereus. As well as, the purslane extracts exhibit high antioxidant activities, the fortification of Geek-style yoghurt with lyophilized purslane extract 2.2g/L and 4.4g/L significantly increased the antioxidant capacity and increased the stability of antioxidant behavior during storage. The Geek-style yoghurt made with lyophilized purslane extract 2.2g/L received high scores of sensory properties. This study recommended the fortification of yoghurt with dosage of lyophilized purslane extract 2.2g/L enhanced the antioxidant activity and stability of all-natural functional products. The P. oleracea could be used in functional foods as it has some bioactive components, as well as the plant is produced in the entire world with low cost. So, it could be used by food industries for function food production.
